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The Sacramento-San Joaquin Delta: Past, 

Present and Uncertain Future 

• Delta a landscape of 

fundamental change 

• Landscape evolution of 

the past and future 

linked to human activity 

• Pace and nature of 

change a significant 

management challenge 

 



Delta of the Past 

• 700,000 acre tidal marsh 

• Mostly fresh water, with 

brackish water at western 

end 

• A product of Holocene 

rise in sea level 

• Extraordinary productivity 

• Major sink for carbon 



A complex, highly productive, 

dynamic estuary 

• Mosaic of intertidal 
marsh, floodplain, 
riparian, and tidal 
channels 

• Very high:  

– Connectivity 

– Hydrologic Variability 

– Physical Complexity 

• Self-adjusting 

Whipple et al., 2012 



Transition to the 20th Century Delta 

• Reclamation of 
700,000 acres of tidal 
freshwater marsh 

• 1100 miles of levees 
separate land from 
water (most of the 
time) 

 



  



Water Supply 

• Second largest 
ecosystem service of 
the Delta 

• 1800 diversions 

• 5- 6 MAF/year export 

 



Keeping the Delta fresh, all the time 
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The “New” Delta: Disconnected, 
Unvarying, Simplified and Novel 

 

From Whipple et al. 2012 From Whipple et al. 

2012 



Ecological Regime Shift 



An Ecosystem Unfriendly to Natives 

 

The world’s most invaded 

estuary? 



The 20th Century Sacramento-San Joaquin Delta 

Above sea level 

Sea level to -10 feet  

-10 feet to -15 feet 

-15 feet and below 



Things to Reconcile: Multiple Stressors 
Within and Outside of the Delta 
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Things to Reconcile: There are 
Significant Constraints on Options 

• Physical Constraints 
– Elevation 
– Tidal Energy 
– Space 
– Water availability 
– Salt 
– Temperature 
– Sediment 

• Biological Constraints 
– Alien species 
– Habitat requirements 
– Endangered species 
– Productivity 
– Algae and blooms 
– Contaminants 

 



Things to Reconcile: A Scientific, 
Management and Regulatory Adhocracy 

 

• More than 100 agencies 

and programs gathering 

data 

• More then 200 public 

agencies with some 

jurisdiction 

• Parallel, not well integrated 

planning and science 

efforts 

 

A simplified “conceptual model” 



Things to Reconcile: Transition to the 

21st Century Delta 

• Sea Level Rise 

• Subsidence 

• Changing Inflows 

• Seismicity 

• Warming 

• Invasions 



Conclusions 
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